소아 대퇴골 간부 골절에서 유연 골수강내 고정술과 외고정술의 비교 김도영ㆍ신성룡ㆍ정운섭ㆍ박용욱ㆍ이상수ㆍ박근민 한림대학교 의과대학 춘천성심병원 정형외과학교실 Purpose: This study compared the results of external fixation with those of flexible intramedullary nailing using Ender nails in pediatric femoral shaft fractures. Materials and Methods: Twenty-eight children with pediatric femoral shaft fractures were enrolled in the study. The children's ages ranged from 6 to 11 years, and the average period of follow-up was 27.2 months. Fifteen patients underwent flexible intramedullary nailing (FIN) using Ender nails and thirteen patients underwent external fixation (EF). The outcomes were assessed based on the clinical and radiology findings. Results: The healing time averaged 9.8 weeks in the FIN group and 11.2 weeks in the EF group. In the FIN group, one patient suffered pin migration. In the EF group, three patients had a pin site infection, one patient had refracture after removing the external fixator and one patient had pin breakage 8 weeks after surgery. The broken pin was removed and the condition was stabilized with internal fixation using a plate. Conclusion: Flexible intramedullary nailing with Ender nails is an effective treatment option for treating femoral shaft fractures in children because it has fewer complications than external fixation does.
INTRODUCTION
In children, fractures of the femoral shaft have been traditionally treated with immobilization in a spica cast, either immediately or after a period in traction. Recently, various treatments have been chosen according to the patient's age, associated injury, location of the fracture, degree of soft tissue injury, or the experience of the surgeon 1, 2, 8, 14) .
In children, five years of age or younger, early closed reduction and the application of a spica cast is accepted as the ideal treatment for most diaphyseal femoral fractures. In skeletally matured adolescents older than 12 years, the use of firm internal fixation has become the standard of treatment. However, for children between ages 6 and 11, various methods including an early spica We report the treatment results as well as the advantages and disadvantages of 15 cases of FIN and 13 cases of EF for an isolated femoral shaft fracture in children aged between 6 and 11 years.
MATERIALS AND METHODS
This study involved 28 children with an isolated femoral shaft fracture between the ages of 6 and 11 years, who were treated either with EF or FIN between March, 1999 and February, 2004. Seventeen boys and 11 girls with a mean age was 8.6 years were followed-up for an average of 27.3 months (from 24 to 36 months). Eighteen cases were caused by traffic accidents, 6 cases were due to falls, and 4 cases were sports injuries. Fourteen cases were transverse fractures and 9 cases were oblique, and 5 cases were spiral fractures. Nineteen cases were midshaft fractures, 6 were proximal, and 3 cases were distal fractures.
We were unable to randomize the treatment methods. Instead, the choice of treatment of either EF or FIN was based on the preference of the 3 attending orthopedic surgeons. Fifteen children were treated with FIN using stainless steal 3.5 mm Ender nails, and 13 children were treated with EF were compared according to the limitation of knee motion, rotational malalignment, angular deformity, leg length discrepancy on the radiograph and limping.
RESULTS
Bone union was achieved in all cases, and no child sustained a complication that was expected to cause a permanent disability. For FIN, union occurred at an average of 9.1 weeks (7-12 weeks). 
DISCUSSION
Recently, for children aged between 6 to 11 years there has been a growing trend towards surgical treatment for isolated femoral shaft fractures, which is beneficial in shortening the time of knee, and hip immobilization and allowing early ambulation, which will have economic and sociopsychological effects on the children and their families 2, 4, 14) . . In our study, no patient in the FIN group showed angular deformity ＞5. The maximal overgrowth was 11 mm but this did not disturb the gait. For the EF group, the maximal overgrowth was 10 mm, and two patients showed an angular deformity between 5 to 10. However, no patient showed a gait disturbance.
Internal fixation with compression plates requires
Bar-On et al 2) reported that in the FIN group, the parents' satisfaction with the treatment was much greater and full weight bearing was possible earlier than in the EF group. In addition, in the EF group, refracture, pin site infection, quadriceps atrophy and angular deformity were some of the complications encountered. In this study, there were no significant differences between the two groups in the last follow up but similar complications to those reported elsewhere occurred in the EF group during the process. 
CONCLUSION

